Abstract
The Sec1 family of proteins are involved in vesicuw x lar transport and synaptic transmission 1 . Four distinct Sec1 proteins have been identified in the yeast Saccharomyces cereÕisiae. Sly1p is necessary for transport from the endoplasmic reticulum to the Golgi w x complex 2 . Sec1p mediates transport from the Golgi w x complex to the cell membrane 3 , while vps45 is required for transport from the Golgi to a late endow x Ž . somal, prevacuolar compartment 4,5 . Slp1p vps33p appears to mediate transport between the prevacuolar w x compartment and the lysosome-like vacuole 6,7 . Recently, homologues of some of the Sec1-family ) Ž . Corresponding author. Fax: q1 604 8227981. E-mail: svincent@unixg.ubc.ca 1 GenBank accession number: U81160.
proteins have been identified in various species, including mammals, suggesting that the molecular machinery for vesicular transport is well conserved. The nematode Sec1 gene, unc-18, interacts with the synaptic vesicle protein syntaxin, and unc-18 mutations result in the accumulation of acetylcholine at w x the nerve terminal 8 . The mammalian Sec1p homologue, Munc-18, which was identified from rat brain Ž . also known as n-Sec1 or rbSec1A , can also interact with syntaxin, and is involved in the regulation of w x transmitter release from synaptic vesicles 9-11 . In chromaffin cells it binds syntaxin 1A and is associw x ated with chromaffin granules 12 . A number of Munc-18 isoforms have now been cloned from mammalian tissues, and each may have a specialized w x function in vesicle transport [13] [14] [15] [16] . The mammalian homologue to yeast Sly1p was recently cloned w x from rat liver 17 and a similar Sly1p protein was w x identified from a rat brain cDNA library 18 . Given the existence of these mammalian homologues of the yeast Sec1 family, mammalian versions of the other yeast family members might exist. Here we report the molecular cloning and characterization of another member of the mammalian Sec1 family, rvps45, which is expressed at high levels in the testis and brain. The Sec1 family of proteins plays an important role in the regulation of vesicle trafficking and secretory processes. Here we report the identification of the mammalian homologue of the yeast vps45, a member of the Sec1 family. Recent studies have shown that the mammalian Sly1 protein can interact with syntaxin 5 to regulate transport from the endow x plasmic reticulum to the Golgi complex 17 . The various mammalian Sec1p-like proteins, the Munc18s, are known to interact with a number of syntaxin isoforms and a role for these proteins in regulating synaptic vesicle docking or release has been sugw x gested 9-12,14,16 . Binding of the Sec1 proteins to syntaxin appears to require the entire protein rather w x Fig. 2 . Comparison of the amino acid sequence of rvps45 from rat brain with its yeast homologue vps45 4,5 , and the other mammalian w x w x w x w x Sec1 protein family members, rsly1p 17 ; munc18b 16 , munc 18 9 and munc18c 16 . Identical amino acids in all sequences are underlined, while conserved residues are in bold-face. Initial sequence alignments were performed using the ClustalW program. Fig. 2 , and their similar predicted sec-Ž . ondary structure data not shown , it is likely that rvps45 also interacts with particular syntaxin isoforms.
The exact role and subcellular localization of the mammalian rvps45 are not known yet, but studies conducted on its yeast homologue show that vps45 is involved in the regulation of vesicle trafficking bew x tween the Golgi apparatus and the vacuole 4,5 . Null mutations of the yeast vps45 lead to the accumulation of membrane vesicles and defects in vacuolar protein w x sorting 4,5 . These results suggest that the site of action of the mammalian rvps45 may also be in transport from the Golgi complex into secretory vesicles. It may therefore interact with the recently identified syntaxin 6, which is localized to the Golgi w x apparatus 20 . The identification of the mammalian rvps45 will provide us with the tools to determine the Fig. 3 . Northern blot analysis of rvps45 mRNA. Twenty micrograms of total RNA from various rat tissues was electrophoresed in 1% denaturing agarose gels, transferred to a nylon membrane, and hybridized with a 32 P-labeled rvps45 full-length cDNA probe Ž . prepared with a random priming kit BRL . Top panel: A 2.3 kb transcript of rvps45 is detected in all the tissues examined except skeletal muscle. Lower panel: ethidium bromide stained photograph of the blotted total RNA. Particularly high expression of rvps45 is present in brain and testis. role of this protein in mammalian secretory pathways. In particular, the high expression of this protein in the brain suggests that rvps45 could play an important role in synaptic vesicle trafficking and neurotransmission.
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